
glycerin itself acts as an irritant, especially in th(
hypersensitive skin of pregnant women.

4. A placentin (No. 2) prepared from tho residu<
resulting from the concentration of expressed pla
cental juice yielded 55% positive reactions among
women who were pregnant or recently delivered
This placentin produced slightly positive results in
20% of the men tested.

5. A glycerin extract (placentin No. 5) upon cu-
taneous inoculation yielded 50% positive reactions
among pregnant and recently delivered women. Oi
several multiparous and nulliparous women tested,
all reacted negatively.

6. Extracts of human male and female kidney
(nephrins) prepared in tho same manner as the
placentins produced a number of positive reactions
among pregnant, puerperal, multiparous and nul-
liparous women. The most marked reactions were
observed with the extract of human female kidney.

SUMMARY OF PART IT.

1. Proteotoxins are produced during the Abder-
halden pregnancy reaction, which, when injected
intracutaneously and intravenously into normal ani-
mals, produce local and general changes analogous
to anaphylactic reactions.

2. Proteotoxins produced in a mixture of human
pregnancy serum and human placenta are toxic for
normal guinea pigs.

3. The ninhydrin test with dialysates and in-
tracutaneous and intravenous injections of the sera
in the Abderhalden reactions yielded fairly parallel
indices of the degree of protein digestion and pro-
teotoxin production.

4. The addition of various tissue substrates other
than placetita to human pregnancy serum was fol-
lowed occasionally by proteotoxin production, as
shown by intracutaneous and intravenous tests with
the serum, but except when a substrate of human
kidney was used, the amount of proteotoxin pro-
duced was usually much less than that produced in
mixtures of pregnancy serum and human placenta.
Similar results were observed with inorganic sub-
stances, as kaolin, starch, and quartz,

5. The proteolytic ferments in healthy normal se-

rum may produce small amounts of proteotoxins
when tissue substrates are added and occasionally,
and to less degree, with inorganic absorbents as

kaolin and starch.
6. Complement in itself has no direct relation

to the ferments in pregnancy serum. Inactivation
of serum probably reduces its digestive power
through destruction of normal proteolytic ferment
and reactivation of a serum by means of the addi-
tion of serum complement increases its digestive
power to a slight degree probnbly by reason of the
addition of these normal ferments.

7. In pregnancy serum there are two sets of
proteolytic ferments, normal and non-specific and
specific ferments; The former may be released
through absorption of the antiferment by means of
various nonspecific organic and inorganic sub-
stances, whereas, the latter are released through ab-
sorption of the antiferments by moans of the speci-
fic protein antigen alone.

8. Our experiments suggest also that the protein
matrix in the Abderhalden reaction is not only the
protein of the serum, but also to some extent is that
of the tissue substratum itself.

While we have naturally hesitated to report upon
the local skin reactions in pregnant and puerperal

women until a relatively large number were studied,
in view of the contradictory results obtained by
others, we feel justified in concluding that the re-
actions were anaphylactic in nature and due to an

anaphylatoxin produced by the action of general
ferments upon a protein substrate. We do not be-
lieve at present that the reaction in the skin test
for pregnancy possesses a practical value in diagno-
sis, certainly not among women who have borne
children. According to experiments described in
Part 2, pregnancy serum contains proteolytic fer-
ments which, when rendered active, produce toxic
substances capable of inducing local and general re-
actions analogous to those observed by Vaughan,
Friedberger and others and regarded as anaphylac-
tic in nature. Our experiments also suggest that
in pregnancy serum there are two sets of proteolytic
ferments, one composed of normal non-specific fer-
ments and the second of more or less specific fer-
ments.. Our experiments are in accord with those of
Jobling and Petersen, Plaut, Peifer, Bronfenbrenner
and others to the extent that inorganic substances
as kaolin are capable of releasing the normal tryptic
activity of a serum probably through the absorption
of antiferment followed by tho digestion of serum

protein. Our work indicates that this action is non-

specific, and the result of the release of normal
proteolytic ferments, whereas, the activity of the
specific ferments in pregnancy serum is best in
evidence in the presence of placental tissue.

RENAL PHYSIOLOGY AND PATHOLOGY.*

Physiology of Kidney Secketion—Du. E. G.
Martin.

In hasty review of the anatomy of the kidney it
is of importance to note that the afferent vessel of
the tangled mass of capillaries, known as the glo-
niorulus, is larger in lumen than the efferent vessel,
hence, there is obviously an interference with the
escape of fluid through a purely vascular channel.
Furthermore, the cells lining the tubules suggest
by their appearance and their rich blood supply that
their function is secretory. This brings up a ques-
tion which is better considered after we have re-

viewed the data of urinary secretion, on which therç
can bo no doubt. The facts of importance are:

(1) Urine is more concentrated than the blood
from which it is derived, and also presents striking
differences in composition from that of the blood.

(2) The structure of the glomerulus affords a

greatly increased "bed" for the flow of the blood
through the capillary and, pressure being main-
tained by a small outlet, provides an ideal arrange-
ment for filtration: i.e. a slow current under pres-
sure with very thin containing walls. It is agreed
by nearly all investigators (1) that the glomerulus
acts as a filter by letting through water (a large
amount of the water in the urine), and (2) that the
more complex organic substances with larger mole-
cules are not let through by filtration but are se-

creted ; creatinin for example.
*Lectures at the Harvard Medical School on Dec. 10, 1915.
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(3) In general the function of the kidney is to
maintain the blood in standard condition, by means
of selective qualitative and quantitative elimina-
tion. With the exception of the volatile constitu-
ents eliminated by the lungs and the few sub-
stances eliminated by the bowel and the skin, all of
the qualitative and quantitative abnormalities of
the blood must, be dealt with through the kidneys.

Now the controversey in regard to kidney secre-
tion is over the presence in the urine of substances
of small molecular weight—one camp claiming that
they filter through with the water in the glomer-
ulus, the other camp believing that these sub-
stances are secreted in the tubules. Time prevents
a thorough discussion of all the factors in the two
theories, but as the secretion theory is most gener-
ally accepted we shall consider the evidence in its
favor.

If, as Starling and the supporters of mechanical
filtration believe, crystalloid (no colloids) substances
are filtered through, then urine in the glomerulus
should have the same concentration of crystalloids
as the blood plasma. But wo find in nature two
occasions where the urine, as passed, has lower con-
centration than blood plasma: (1) After copious
beer drinking. (2) In cases of salt hunger where,
with diminished intake of salt, the urine falls be-
low the blood in salt content. In order to explain
the high concentration of some urines, the defenders
of the mechanical theory presume marked absorp-
tive function on the part of the tubules, but this
assumption is made unlikely by Leschke's work in
1914, in which he demonstrated by microchemieal
means the presence of sodium chloride and sodium
phosphate in the cells of the tubules and their ab-
sence in the glomeruli.

But what is the explanation for the secretion of
urine? By what mechanism is secretion initiated

•or increased? We are expecting more and more in
physiology to find chemical agencies at the bottom
of problems, and giving less attention to purely
nervous mechanisms as explanation for bodilychanges. No secretory nerves have ever been satis-
factorily demonstrated in the kidney: only vaso-
motor nerves have been shown. It is probable that
secretion is activated by hormones. This theory is
supported by the fact that a substance may be de-
rived from the posterior lobe of the pituitary which
will produce increased kidney action, and further
by the recent work of Cow who has shown a diu-
retic substance in the cells of the jejunum.

The action of diuretics is explained by the hor-
mone theory of secretion on the basis that any sub-
stance increasing the volume of the blood (saline
diuretics) increases the amount of hormones pass-
ing through the kidney, and that certain chemical
substances (caffein-type of diuretics) act as stimu-
lators of hormone action or as simply an irritative
chemical substance.

il
Du. F. G. Mallory: When the pathologist is

called upon to give a basis for the classification of
renal disease, he must bear in mind certain ele-
ments in making the classification.

1. The Time Element. The line between what
we shall call acute or what we shall say is
subacute or chronic must be arbitrary. An
acute lesion due to staphylococcus aureus
may develop in three to four days, whereas
it takes months for leprosy to develop its
own type of acute lesion. And in subacute

nephritis the toxic form differs so largelyfrom the infectious that the meaning of
subacute is thrown into doubt. By the
word "chronic," too, the pathologist may
mean an old healed condition, or he may
mean a recurrent, or perhaps, continuous
one. Then it is evident that acute, sub-
acute and chronic are not exact in meaningand are qualified by the condition which
they attempt to describe.

2. Etiology is usually mentioned in kidney dis-
ease when it is known. Tuberculosis of the
kidney is so spoken of, and the scarlet fever
kidney is considered an adequate name for
a distinct type of lesion.

3. The nature of the lesion, whether toxic or in-
fectious, or a combination, is of considerable
importance.

4. Anatomical distribution of lesions is used
most consistently in pathological classifica-
tion.

Commenting on various photo-micrographs which
were then shown, Dr. Mallory called attention to
the reason for the difference between a tubular ne-
phritis duo to corrosive sublimate and the ordinary
tubular nephritis. It is due to the fact that in the
ease of the corrosive sublimate kidney a deposit of
lime salts occurs on the necrosed cells in the
tubule, and normal cell regeneration is rendered
hopeless. Hence the failure of the kidney to re-
cover adequate function. Often what is really
acute tubular is called acute interstitial, because
there is so much interstitial cell infiltration and
proliferation. There is a characteristic tubular
nephritis caused by argyrol injections flowing into
the kidney structures. The numerous minute de-
posits of silver in the tubules produce an x-ray pic-
ture which looks pathological—and the surgeon re-
moves what ho should have left in.

Glomerulo-nephritis may ]jo predominantly capsu-
lar or intracapillary—the pure capsular has not yet
been seen by the speaker. The final condition in
capsular nephritis is the obliteration of the glo-
merular structure by organization into ever con-
stricting fibrous tissue. Vascular nephritis may
show the same lesions as an infectious agent would
produce. The glomeruli are shut off from circula-
tion and the endothelial cells undergo fatty degener-
ation. Amyloid is the only condition that affects
merely the connective tissue, and is a purely me-
chanical lesion due to the pressure of the amyloid
as it is produced by the fibroblasts. Interstitial
reactions aro often seen in ascending infections and,
resulting in a diffuse process, are mistaken for the
nrterio-sclerotic type. Two essential differences be-
tween infections and toxic lesions are worth re-
mombering always: an infectious lesion tends to be
focal and may be of a different age from other
lesions in the same kidney, whereas a toxic lesion
tends to be diffuse and of the same age as the
lesions elsewhere.

Dr. Henry A. Christian: The distinction
brought out by Dr. Mallory between infections and
toxic lesions fits with the clinical experience that
although you may sec many signs of renal involve-
ment, the function may remain perfectly adequate
 mi account of a local distribution of lesion. Also
this distinction explains the serious character
of toxic nephritis which we often underestimate.
Hence, we come to n more moderate view that kid-
ney function and other bodily signs and symptoms
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form the best basis for estimation of the kidney
condition.

The clinical classification of nephritis camiot be
as minute as the pathological. Pure types are far
from the rule even in pathology and clinically the
picture is very frequently a mixed one.

(a) Acute nephritis can be described best not by
any special clasification but by mentioning
the duration, when possible the cause, and
the severity of the harmful agent as is
shown clinically. Further than this you
cannot go.

(6) In chronic nephritis the more cases are stud-
ied the more futile and inadequate does
subdivision into classes become. There
are groups of cases which can be separated
into:

(1) Cases associated with oliguria, much
edema and slight blood pressure.
This group is the "chronic diffuse
nephritis without induration" of
some authors, or "chronic glo-
merulo nephritis," or "chronic
parenchymatous nephritis."

(2) Cases associated with polyuria, and
no edema except secondary to car-
diac decompensation. This group
is the chronic diffuse with indura-
tion, or chronic interstitial nephri-
tis.

(1) Primary chronic interstitial
nephritis has slow progress, with
renal lesion uppermost and not so
much emphasis on hypertension
or cardiac involvement. The diag-
nosis is based on history rather
than clinical study.

(2) Secondary type following
attack of Group I nature, where
picture changes over to sclerotic
changes in the glomeruli and a
shrunken kidney.

(3) A third division of chronic
interstitial nephritis with indura-
tion is made by some, the arterio-
sclerotic kidney, where renal in-
volvement is probably secondary
to primary process in the arteries.

The general symptoms of chronic nephritis are
such that it is important to realize:

(1) A great many patients arrive at coma and
uremia without having any symptoms.

(2) A second class of patients on learning that
they have albuminuria, will consult a phy-
sician early while they feel well, and thus
get adequate treatment.

(3) Some patients show cardiac symptoms which,
on investigation, prove to have a renal
origin.

The symptoms of chronic nephritis are legion,
and often confusingly like other entirely different
conditions. A few should be mentioned: loss of
strength and physical deterioration, failure of con-
centrativo power and forgetfulness. Headaches
usually in the morning, with or without high blood-
pressure. Great tendency to increased nervous irri-
tability. Tremor. Sleeplessness—ability to fall
asleep but constant waking up almost immediately.
Paresthesias and hyperesthesiaa and peripheral neu-

ritis. Some cases with hemi-, mono- or paraplegias.
Transient aphasias. Bilateral or unilateral hemian-
opsia and seotomata—all transient. Albuminurie
retinitis. Gastro-intestinal: loss of appetite, coated
tongue, foul breath, sense of heaviness in abdomen,
intestinal flatus, vomiting, intervals of constipation
or diarrhea. Abdominal pain in epigastric or ap-
pendix region. Polyuria, frequency, suppression,
oliguria. Paroxysmal dyspnea, especially nocturnal
dyspnea of asthmatic type. Recurrent winter bron-
chitis in old people. Dry skin and itching, occa-
sionally skin lesions of various type. Nose bleeds
occasionally. Edema.

Most of "the above symptoms are not associated
with edema, and they may be of very gradual onset.

H. A. Christian, M.D.,
A. Gregg, A.B.

Studies in Bacillus Welchii. By J. P. Simonds.
New York: Rockefeller Institute for Medical
Research. 1915.

This monograph, issued on September 27,
1915, as No. 5 of the series of the Rockefeller In-
stitute for Medical Research, represents an ex-
haustive investigation by the author in the lab-
oratory of preventive medicine and hygiene at
the Harvard Medical School. It is concerned
with a morphologic, cultural and biologic study
of Welch's gas bacillus, especially with refer-
ence to its classification and its relation to diar-
rhea. Clinical investigations on this latter
aspect by Dr. Karl Ten Broeck and Dr. Frank
Garm Norbury, were published in the issue of
the Journal for August 19 (Vol. clxxiii, p.
280). The data of Dr. Simonds's researches are
recorded in a series of seventeen tables in the
text. He concludes that the Welch bacillus des-
ignates not a fixed species, but a closely related
group of bacteria requiring further classifica-
tion. As a tentative basis for such classification
he suggests the ability of different strains to
produce acid and gas or to sporulate in media
containing inulin and glycerin. Dr. Simonds
personally isolated and studied about 50 of
these strains with reference to their cultural and
biologic characteristics and their toxin produc-
ing and hemolyzing powers, and described a
method for determining the number of spores
of this organism in the stools of infants. He
also made quantitative studies of a large num-
ber of cases of normal adults and infants, of
adults and infants with diarrhea and of patients
with pernicious anemia, and determined the re-
lation of these organisms to fermentative
processes, of which they may be regarded as a

reasonably accurate index. The monograph closes
with an elaborate bibliography of 476 titles on
this subject.
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